Allogeneic hematopoietic stem cell transplantation (HSCT) still remains a potentially curative treatment for many children affected by lifethreatening, onco-hematological or genetic nonmalignant disorders. Unfortunately, the probability of finding a HLA-identical sibling donor is 25% and a suitable genotypically HLA-compatible unrelated donor can be promptly located for less than 70% of the remaining patients. Currently, for patients requiring transplantation but lacking a related or an unrelated HLA-matched donor the HLA-haploidentical HSCT (haplo-HSCT) represents a widely available approach. Over the last 20 years, haplo-HSCT outcomes have substantially improved due to the development of novel GVHD prophylaxis strategies, advances in supportive care and the increased usage of grafts with high stem cell and low T lymphocyte content, making this procedure an attractive potentially curative option. [1] [2] [3] [4] As already reported, haplo-HSCT has been proposed as a curative approach also for the treatment of severe non-malignant disorders, such as Beta-Thalassemia. [5] [6] [7] Between 2004 and 2015 fifty-two pediatric patients affected by thalassemia major (n=43), drepanothalassemia (n=2), or sickle cell anemia (n=7) received haplo-HSCT at the IME Foundation-Mediterranean Institute of Hematology at the Policlinic of Tor Vergata in Rome. Details relative to the conditioning regimen used, the graft manipulation and the post-transplant immunosuppression are reported in reference. 6, 7 Briefly, all patients received a pre-transplant conditioning regimen with oral or weight-based i.v. Busulfan, Thiotepa, Cyclophosphamide, and ATG preceded by cytoreduction/immunosuppression with hydroxyurea, azathioprine and fludarabine. Forty patients received CD34
+ selected grafts while12 patients alpha/beta T cells and CD19 + B cells depleted grafts. In the present study we included 18 beta-thalassemic patients whose recipient serum and donor DNA samples were available to perform retrospective analyses of anti-HLA antibody and of KIR repertoire characteristics, respectively. Among this cohort, 8 patients showed a secondary graft failure, subsequent to a period of a period of full donor engraftment, while 10 had complete donor chimerism (CC). The aim of this study was to investigate the potential role of donor specific anti-HLA antibodies and/or of some donor KIR repertoire characteristics (i.e. NK alloreactivity and high B content value) on the high rate of graft rejection observed. In the last few years several papers have shown an association between donor-specific anti-human leukocyte antigen (HLA) antibodies (DSAs) with graft failure following haplo-HSCT, suggesting that anti-HLA sensitization should be routinely evaluated in HSCT with HLA mismatched donors. [8] [9] [10] In the present study, in a subgroup of 18 patients, we were able to retrospectively evaluate by Luminex single antigen beads (One Lambda, Canoga Park, CA) the presence in the recipients sera of anti-HLA antibodies, and in particular DSA. Anti-HLA antibodies where present in 6 of the 18 patients analyzed; 1 against class I antigens, 2 against class II and 3 against both, with a mean fluorescence intensity (MFI) varying from 1000 to 22000. When we analyzed their specificity, we found that in three cases, they could be classified according to donor HLA genotype as DSA with a percentage in our survey (17%) comparable to that reported in literature. Eight out of the 18 patients analyzed showed a secondary graft failure, while 10 reached a stable complete full engraftment. One out of 8 patients that rejected their grafts died, while 7 survived with thalassemia, returning to a transfusion dependent status. The analysis of correlation with graft rejection indicated that 5 of the 8 patients that lost their graft were positive for anti-HLA antibodies (62.5%), while only 1 out of 10 (10%) in the group of those with full donor engraftment revealed their presence, showing a statistically significant difference between the patients that rejected the graft and those showing a CC (p=0,042). Among the patients in which we detected anti-HLA antibodies, 2 were DSA positive for class I and 1 was DSA positive for both class I and II. These 3 DSA positive patients belonged to the group of the 8 patients that lost the graft, while none of 10 patients with CC, were found positive for DSA (p=0.068). On the other hand, the presence of anti-HLA non DSA was observed in 2 patients out of 8 that rejected the transplant and in 1 with CC. There are, in our opinion, two different reasons for precluding DSA to achieve a statistical significance: the first one is clearly due to the small sample size of our survey, the second one might be found in the fact that some anti HLA antibodies could be directed against HLA loci, such as DQA1, DPA1 or DRB3-4-5 that have not been analyzed in the recipient/donor couples and thus might have been under-estimated as DSA. Recent papers suggested a role of donor NK cells in the outcome of patients affected by malignant diseases receiving haplo-HSCT. [11] [12] In this study we investigated if the absence of NK alloreactivity and/or a low B content value of donor KIR genotype may be correlated with graft failure. The molecular basis for NK alloreactivity is represented by NK receptors, namely killer immunoglobulin-like receptors (KIR), which are specific for allotypic determinants shared by different HLA-class I alleles (KIR-L). In an allogenic environment (such as in haplo-HSCT setting) molecular NK allorectivity is present when the donor is characterized by the presence of inhibitory KIR specific for KIR-L expressed in the donor and missing in the patient (i.e. when KIR/KIR-L mismatch in graft versus host direction occurs). Presence of NK alloreactivity in the donor has been correlated with a better patient outcome by producing a desired graft versus leukemia (GVL) effect (in onco-hematological patients) and contributing to the clearance of residual host dendritic cells and T lymphocytes, thus preventing GvHD and graft rejection. Moreover, the presence in the donor of peculiar KIR genotypes characterized by the presence of several activating KIR (collectively indicated as B/X and differing for B content value) was also correlated with a better patient outcome. [13] [14] [15] To investigate if the presence of NK alloreactivity in the donor could improve patient outcome mediating an allorecognition of patient T lymphocytes and consequently limiting the cells mediating graft loss we analyzed donor KIR repertoire and donor/recipient HLA class I typing. Analyses of all KIR genes, as well as the common variants of KIR2DL5, KIR2DS4, and KIR3DP1genes were performed by a sequence-specific primer polymerase chain reaction (PCR-SSP) approach (Invitrogen -Brown Deer, WI, USA). Based on the obtained results, presence/absence of NK alloreactivity, donor KIR genotypes, and B content value were assigned. This analysis revealed that 7 donors were characterized by the presence of NK alloreactivity, 1 donor (~5,5%) had an A/A KIR genotype, while 17 (~94,5%) were typed with B/x KIR genotype. A B content value ≥2 was detected in 47% of the B/x donors. Our results showed no significant differences in the clinical outcome of the patients receiving the graft from a donor with NK alloreactivity or with a B content value ≥2. Although data reported in literature suggest that the donor KIR genotype might influence the outcome of transplant in HLA haplo-HSCT for thalassemic patients we did not detect any impact of the presence of alloreactive NK cells and/or B content value with graft failure. On the contrary, although a larger cohort of patients needs to be analyzed to draw any definitive conclusion, our data indicated that the presence of anti-HLA sensitization correlates with graft failure and it should be taken into account before approaching a HSCT from a HLA haplo-identical donor. Since allogeneic HSCT from haploidentical family members could provide donors for virtually all patients who need HSCT and often more than one donor is available for a single patient, optimal donor selection should include recipient anti-HLA screening to avoid dangerous mismatches. In summary, in the present study we investigated the role of donor specific HLA antibodies (DSA) and donor KIR repertoire characteristics in a group of 18 patients affected by haemoglobinopathies who underwent haploidentical T cell depleted transplantation. Among these patients, 8 showed a secondary graft failure, subsequent to a period of full donor engraftment, while 10 had stable complete donor chimerism (CC). Five out of 8 patients (62.5%) who rejected the graft had anti-HLA antibodies in the sera collected before transplant, while only 1 patient out of 10 (10%) with CC showed their presence (p=0,042). Notably, of the 5 HLA antibodies positive patients who rejected the graft 3 had DSA (2 for class I and 1 for class I and II) while none of the patients with CC had DSA. Among the 8 patients that experienced graft failure 4 were transplanted with a donor characterized by the lack of NK alloreactivity and 5 with a donor with a B content value <2. Although we analyzed a small cohort of patients, our data indicated that the presence of anti-HLA antibodies in patient sera, but not donor KIR characteristics, correlates with graft failure thus suggesting that analysis of anti-HLA antibodies should be taken into account in haploidentical transplant setting. Acknowledgement. With the contribution of Fondazione Berloni. 
